The purpose of this study using secondary data analysis was to identify factors affecting verbal agitation in patients with dementia staying at nursing home. This study is a secondary analysis of an existing original quantitative data set (n = 193). A total of 166 subjects' data were included in this current study after 27 subjects' data were excluded from the original data because they did not appear verbal agitation. Multiple regression analyses identified hallucination (β = 0.27), total number of physiologic discomforts (β = 0.19) and pain (β = 0.17) as significant predictors of verbal agitation and these factors explained 27.8% of the variance in the model. The findings of this study showed that hallucination, total number of physiologic discomforts and pain with dementia need to be considered when intervention programs to control verbal agitation in patients with dementia were developed.
Introduction
With advancements in modern medicine, the human lifespan has increased and accordingly, the world's elderly population is continuously increasing. Similarly, in Korea, the elderly population of age 65 or more has steadily increased and the country is predicted to become a super-aging society by 2026, as the elderly population is estimated to comprise 20.8% of the entire population [1] . An increased elderly population is accompanied by an increased incidence of geriatric diseases, among which dementia is the most representative. Dementia is a chronic disease with a serious impact on the society. The incidence of dementia is reported to increase by twofold every 5 years after age 65 [2] and approximately 50% of the elderly aged 85 or more are affected by the condition [3] .
It has been reported that the incidence of verbal agitation is higher than physical agitation in dementia patients [8] [9] [10] . Studies have shown that verbal agitation like screaming induces sleep disturbance and threat to caregivers and that such verbally non-aggressive behavior as repetitive sentences and questions, which occur most frequently, is the most difficult for caregivers to deal with [11] . Furthermore, caregivers are psychologically hurt by dementia patients' cursing. In sum, verbal agitation is burdensome to families and caregivers, and such burdens may induce them to send dementia patients to hospitals and nursing homes, increasing personal-social costs of care [12] . Accordingly, research is needed to identify the factors affecting verbal agitation in dementia patients.
A review of previous studies conducted outside of Korea to identify factors influencing verbal agitation of dementia patients showed the following results.
Cohen-Mansfield et al. [13] reported that verbal agitation is influenced by severe pain. Cohen-Mansfield and Marx [14] found a higher incidence of verbal agitation in women, but Schreiner [9] did not find a gender difference. Cohen-Mansfield and Libin [15] reported that age, depression, cognitive impairment, activities of daily living (ADL), and impaired social functioning affected verbal agitation. Also, discomfort was reported by Pelletier and Landreville [16] , and the severity of dementia by Zuidema et al. [17] , as a factor influencing verbal agitation.
According to a review of studies conducted in Korea, Kang [18] investigated the factors of disturbing behaviors in older adults with dementia staying at home using Algase et al.'s [19] "disturbing behaviors" tool; the study differed from current study in that this study was conducted at nursing homes. A study by Kang [18] showed that characteristics including gender, relationship with spouse, and agreeableness were significant factors that were associated with verbally aggressive behavior to be one of the disturbing behaviors. However, the number of domestic studies on factors influencing verbal agitation in dementia patients is very small. Accordingly, this current study was conducted to investigate factors affecting verbal agitation in dementia patients living in nursing homes in Korea and suggest appropriate ways to prevent and manage verbal agitation. The framework of the research was based on the background and proximal factors of the need-driven behavior model proposed by Algase et al. [19] to explain the causes of agitation in dementia patients. The purpose of the present study was to use the data of by Gang et al.'s [10] study to 1) examine the extent of agitation and identify the background and proximal factors of agitation in the subjects; 2) explore any differences in verbal agitation according to the background and proximal factors; 3) investigate the relationship of background factors, proximal factors, and verbal agitation; and 4) identify the factors affecting verbal agitation.
Methods

Study Design
This study involved a secondary analysis of an existing dataset, with the re-use of quantitative data derived from pre-existing research studies [10] .
Data Sets
The original quantitative dataset (n = 193) was acquired from 4 nursing homes in South Korea for a study that investigated the agitation factors in patients with dementia from December 1 to 28, 2015. However, 27 subjects' data were excluded for this current study because they did not show verbal agitation. Finally, a total of 166 subjects' data were included in this current study.
Research Instruments
Verbal Agitation
CMAI, a tool developed by Cohen-Mansfieid and Billig [7] , was used to measure verbal agitation. To translate the instrument into Korean, the Korean version of CMAI published by Suh [20] was referred to and some of the items in that version were used. The tool to assess agitation in dementia patients was originally developed to consist of a total of 29 items across 4 areas, i.e., 12 items regarding physically aggressive behavior, 9 items regarding physically non-aggressive behavior, 4 items regarding verbally aggressive behavior, and 4 items regarding verbally non-aggressive behavior [7] . Of those, items regarding verbal agitation were used in the present study, i.e., 4 to "not at all" and 7 points to "several times an hour." The higher the score, the more frequent the aggressive behavior. Cronbach's α was 0.92 at the time when the tool was developed [7] , and 0.94 in the present study. The Cronbach's α of only the items regarding verbal agitation was 0.86. Examination) translated by Kang et al. [21] from the MMSE developed by Folstein et al. [22] . Scores of the instrument range from 0 to 30, and the higher the total score, the higher the cognitive function. A score between 20 and 23 is classified as mild, a score between 10 and 19 as moderate, and a score less than 10 as severe. The test-retest reliability Cronbach's α was 0.89 at the time when the tool was developed and 0.83 in the present study.
Background Factors of Agitation
2) Communication
In order to assess dementia patients' communication ability, the Holden Communication Scale developed by Holden and Sinebruchow [23] and translated by Gang [24] was used. The scale was specifically developed to measure communication of dementia patients, and the items are rated by an observer.
There are a total of 12 items, each of which is measured on a 5-point scale and scored between 0 and 4, and the lower the total score, the higher the communication. The Cronbach's α was 0.91 in Gang's study and 0.94 in the present study.
3) Activities of Daily Living (ADL) ADL was assessedwith K-ADL (Korea Activity of Daily Living Scale) developed by Won et al. [25] . The tool comprises a total of 7 items, and each item is rated as complete independence (1 point), partial independence (2 points), or complete dependence (3 points). The higher the score, the lower the ADL.
Cronbach's α was 0.95 in the study by Won et al. [25] and 0.93 in the present study.
Proximal Factors of Agitation 1) Pain
Pain was evaluated with DS-DAT (Discomfort scale-Dementia of the Alzheimer's Type) developed by Hurley et al. [26] and translated by Kim [27] . The scale was developed to assess pain in Alzheimer's patients and the items are rated by an observer. It consists of a total of 9 items, and each item is measured via a 4-point scale, scored 0 for "no pain at all" through 3 for "severe pain." The higher the score, the more severe the pain. Cronbach's α was 0.76 in Kim's study and 0.61 in the present study.
2) Depression Depression was evaluated by using the Korean version of the CSDD (the Cornell Scale for Depression in Dementia) originally developed by Alexopouls et al. [28] and translated by Kim et al. [29] . This scale is rated by an observer for depression in dementia patients, consisting of a total of 19 items. The CSDD is divided into five subscales: mood-related, behavioral disturbance, physical signs, cyclic function, and ideational disturbance. Each item is assigned with A for "symptoms not possible to evaluate", 0 point for "absent", 1 point for "mild", and 2 points for "severe". The total score ranges from 0 to 38; a higher score denotes greater levels of depression. Cronbach's α in the Korean version of the CSDD was .84 in the original study, and 0.87 in the present study.
3) Neuropsychiatric disturbance
Four items regarding delusion (2 items) and hallucination (2 items) of the NPI (Neuropsychiatric Inventory) were used. The inventory was developed by
Cummings et al. [30] to assess behavioral and psychological symptoms of dementia, and translated into Korean by Choi et al. [31] . Each item is scored by multiplying frequency (rated on a 4-point scale) and severity (rated on a 3-point scale), and the higher the score the more severe the corresponding symptom.
Cronbach's α was .85 in the study by Choi [31] et al., and 0.91 in the present study.
Physical and Psychosocial Environmental Features
The tool developed by Kang [18] to evaluate the features of physical and psychosocial environments of dementia patients was used. This instrument consists of a total of 19 items in two areas, physical and psychosocial environments.
Physical environment refers to the space in which the patient spends most of the time (patient's room), and the environmental features are assessed with 9 items, including temperature, air circulation, and light in the room. Regarding psychosocial environmental features, the attitudes of the family and the main caregivers toward the patient and the like are asked across 10 items. Each of the 19 items is measured on a 5-point scale, with 1 point assigned to "highly unlikely"
and 5 points to "highly likely", and the higher the score, the better the environmental condition. Cronbach's α values were 0.82 and 0.81 for the physical and psychosocial environments, respectively, at the time when the tool was developed, and 0.82 and 0.80, respectively for the physical and psychosocial environments, in the present study.
Ethical consideration
The proposal of this current study was submitted to the research ethics committee and the requirement for informed consent was waived due to the retrospective nature of the study.
Data Analysis
The data were analyzed using SPSS/WIN19 (IBM Corp., Armonk, NY, USA).
1) Descriptive statistics were computed to examine the extent of verbal agitation and the background and proximal factors. 3) Pearson's correlation coefficients were computed for the correlations between the background and proximal factors and verbal agitation.
4)
Multiple regression was performed to identify the factors affecting verbal agitation.
Results
Subjects' Characteristics
Subjects' characteristics are presented in Mean score of verbal agitation was 2.20 ± 1.14. By subdomain, the mean score was 1.86 ± 1.07 for verbally aggressive behavior and 2.54 ± 1.38 for verbally non-aggressive behavior.
Verbal Agitation According to Subjects' Characteristics
Verbal agitation according to subjects' characteristics is shown in Table 2 . Sleep quality showed differences in verbal agitation (F = 3.50, p = 0.032), but the post-hoc test result was not significant.
Subdomains of verbal agitation were examined by subjects' characteristic.
Verbally aggressive behavior was different depending on the presence of a spouse (t = 2.40, p = 0.019) and dementia type (t = 4.07, p = 0.019), while verbally non-aggressive behavior was different depending on sleep quality (F = 3.33, p = 0.038).
Correlations between Subjects' Characteristics and Verbal Agitation
The correlations of subjects' characteristics and verbal agitation are presented in Table 3 . 
Factors Affecting Verbal Agitation
The factors influencing verbal agitation are listed in Table 4 . To investigate factors affecting verbal agitation, multiple regression analysis was performed with verbal agitation as the dependent variable, and cognitive function, physiological discomfort, pain, depression, delusion, and hallucination as independent variables. Tolerance among the independent variables ranged from 0.505 to 0.870, all under the threshold of 1.00, and no values of variance inflation factor (VIF; 1.149 -1.979) exceeded the threshold of 10, indicating that multicollinearity was not an issue. To test for the independence of residuals, the Durbin-Watson statistic was computed, and the value was 1.910, a value relatively close to 2, thus suggesting no autocorrelation in the residuals.
The multiple regression analysis results showed that hallucination (β = 0.27, p = 0.004), physiological discomfort (β = 0.19, p = 0.007), and pain (β = 0.17, p = 0.020) influenced verbal agitation, in this order. These variables in combination explained 27.8% of the variance of verbal agitation.
Discussion
The present study aimed to identify the factors affecting verbal agitation in dementia patients living in nursing homes. To achieve the goal, the study was conducted based on the background and proximal factors of the need-driven behavior model 19 developed to explain the causes of agitation in dementia patients. Regarding physical agitation, Cohen-Mansfield et al. [34] showed cognitive function decreases with increasing physical non-aggressive behavior. Gang et al. [10] did not find the effect of cognitive function on physical agitation, but found that the duration of dementia, visual acuity, sleep quality, and physiological discomfort influenced physical agitation. On the other hand, with respect to verbal agitation, previous studies have identified severe pain [13] , discomfort [16] , and hallucination [35] as the influential factors, suggesting that verbal agitation is affected by sensory perceptual factors. The present study finding that hallucination, physiological discomfort, and pain affected verbal agitation is in line with these previous findings, in that they are health issues related to sensory perception.
The present study found that hallucination is the most powerful factor influencing verbal agitation, similarly to the finding reported in Leonard et al. [35] that hallucination was significantly associated with verbal agitation in dementia patients living in nursing homes. Delusion and hallucination are common symptoms of dementia [36] [37] . Dementia patients experiencing delusion or hallucination may display verbal agitation e.g., talking with a person not present, calling a name, or claiming that something is under the bed. Such behavior can continue into the night, disturbing the sleep of others as well as themselves [11] .
The importance of physical environments like delusion and hallucinations as factors affecting agitation have been stressed only since 2010 [36] [38], so not much research has been conducted on hallucination as a factor affecting agitation, and particularly verbal agitation. Even when the effect of hallucination was investigated, inconsistent results were reported across studies. It is speculated that the findings are inconsistent because many dementia patients are treated with antipsychotics to alleviate the symptoms of delusion and hallucination, and antipsychotic dosages prescribed to them are diverse. Currently, pharmacological therapy is the main treatment to control hallucination in dementia patients, [38] . To manage hallucination that causes verbal agitation, a protocol that is practical and convenient to use should be developed and its effect examined.
In addition to hallucination, increased physical discomfort such as constipation, diarrhea, and thirst significantly influenced verbal agitation. In a study conducted by Pelletier and Landreville too [16] , discomfort was found to affect verbal agitation. It is difficult for dementia patients to actively communicate physiological discomfort. Accordingly, agitation can be understood as a way to draw the caregiver's attention through behaviors like complaining and screaming [16] . To reduce verbal agitation due to physiological discomfort, patients'
verbal and non-verbal expressions should be accurately comprehended, and to do so, nurses' clinical experience is critical [39] . Hence, caregivers should be academically trained so that they can recognize verbal expressions of dementia patients and try to understand the reasons.
Lastly, pain was found to influence verbal agitation, a finding consistent with the results reported in Cohen-Mansfield, et al. [13] . Due to aging, dementia patients are likely to have underlying disease causing pain such as angina pectoris and arthritis. It is not that they do not have pain, but only that they cannot convey that they have pain because of cognitive impairment, and their pain is related to cognitive and non-cognitive symptoms. Accordingly, pain management is an important treatment in nursing of the elderly with dementia [40] . However, in a study [41] , pain was confirmed by medical staff only in 43% of patients able to communicate and 17% of those unable to communicate. Pain is a subjective experience, and can be accurately assessed if the patient verbally describes it [42] . It is difficult to manage pain in dementia patients who cannot communicate. Especially, the passive attitude of medical staff toward pain management in dementia patients and the bias toward pharmacological intervention are main causes of dementia patients' low quality of life [41] . Pain perception is still preserved in patients with dementia, though they may be unable to communicate it due to impaired cognition, and so they try to communicate that they feel pain through verbal and non-verbal methods [42] . Verbal agitation like repetitive vocalization can be a clue [41] and therefore, it should not be overlooked and should be monitored before developing into more excessive behavior.
The original study by Gang et al.'s [10] showed that the agitation factors were hallucination, delirium, pain, and the total period of being diagnosed with dementia. The findings of the current study showed that verbal agitation factors included hallucination, discomfort, and pain. Based on the results of the two studies, hallucination and pain were two common factors to cause agitation and verbal agitation. In addition, physical discomfort was the only factor to induce verbal agitation in patients with dementia staying at nursing homes. Because verbal agitation is inclined to regularly and continuously occur and is not understandable to caregivers [11] , the interventions to reduce verbal agitation need to be considered with priorities at nursing homes. It is especially easy to assess In the present study, verbal agitation was not significantly different according to gender, similar to the findings reported by Schreiner [9] . However, other studies have observed gender differences in verbal agitation in dementia patients, although the findings are contradictory. Kang [18] and Cohen-Mansfield and Libin [15] reported that women showed more verbal agitation them men, whereas Menon et al. [43] reported that men showed more verbal agitation. Thus, based on the literature it is difficult to draw a clear conclusion regarding the relationship between gender and verbal agitation in dementia patients. Replication research should be conducted with larger samples of dementia patients in various living arrangements (e.g., home and nursing homes). Once a sufficient number of studies have been conducted, a systematic literature review should be performed.
In previous studies, friendliness, marital relationship, and sociability before the occurrence of dementia were found to affect verbal agitation [13] [15] [18] , but they were not in the present study. Few, if any, studies measured friendliness, marital relationship, and sociability in dementia patients in Korea, and the relationship between these characteristics and dementia has rarely been studied.
Future research should investigate friendliness or sociability of patients before the occurrence of dementia and identify the relationship with verbal agitation. In addition, an intervention to prevent verbal agitation by increasing sociability will be needed. Over 40% of dementia patients in Korea manifest verbal agitation such as screaming, cursing, and repetitive questioning [11] . In consideration of the fact that verbal agitation increases stress in caregivers as well as patients themselves, drug use in patients, and medical costs, identifying, preventing and managing the factors affecting verbal agitation is imperative in improving the quality of life in dementia patients and caregivers. The present study is of significance in that it is the first study which examined causes of verbal agitation in dementia patients living in nursing homes in Korea. The present study findings will provide basic evidence useful in the exploration of ways to prevent and manage verbal agitation in the study population.
Conclusion
This study was conducted with dementia patients living in nursing homes located in an area, and so there is a limitation in generalizing the findings. The findings of this study regarding gender, friendliness, and depression are not in accordance with those of studies conducted outside of Korea. Thus, a replication study should be conducted with a larger sample to examine causes of the inconsistencies. Lastly, it is suggested that caregivers systemically manage hallucination, physiological discomfort, and pain in dementia patients to reduce verbal
